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THESE ARE THREE SAMPLE STUDIES CF COMPUTER-ASSISTED 
INSTRUCTION (CAD IN READING AND SPELLING. ALTHOUGH THEY ARE 
FOR GRADE-SCHOOL PUPILS, THE PRINCIPLES APPLY TO HIGHER 
EDUCATION AS WELL, ESPECIALLY IN SUCH SUBJECTS AS 
MATHEMATICS, CERTAIN SCIENCES, FOREIGN LANGUAGE, AND 
ENGINEERING. THE FIRST STUDY LOOKED INTO EXPECTED LEARNING 
OUTCOMES. IT TOOK TWELVE 2ND-GRADE CHILDREN THROUGH 11 
TRAINING SESSIONS IN REMEDIAL READING, EMPHASIZING SENTENCE 
INITIATORS AND SCORING BY CORRECT READING, INTONATION, WRONG 
READING, OR OMISSION. A TREND TOWARD CORRECT MODELING 
PERSISTED THROUGH ALL SESSIONS. THE SECOND STUDY SHOWED THE 
PROBLEMS OF INTEGRATING CAI WITH AN EXISTING SCHOOL PROGRAM, 

IN TERMS OF ITS EFFECTS ON TEACHERS AND THE SCHOOL’S USUAL 
ROUTINE. A DAILY SPELLING LESSON WAS GIVEN, COVERING CERTAIN 
SPELLING RULES, WITHOUT DISRUPTING NORMAL SCHEDULES. THE 
THIRD STUDY ILLUSTRATED THE CAREFUL EXPERIMENTATION STILL 
NEEDED FOR BOTH THEORETICAL AND PRACTICAL SYSTEMS, BY SHOWING 
HOW THE RESEARCHERS COMPARED THE RESULTS OF TEACHING PUPILS 
CORRECT SPELLING THROUGH THE USE OF WHOLE LISTS AND PARTIAL 
LISTS OF SELECTED WORDS. ALL THREE PROGRAMS FOR THE STUDIES 
ARE DESCRIBED IN DETAIL. THE VALUE OF CAI AS IT IS NOW AND 
THE AMOUNT OF RESEARCH AND DEVELOPMENT STILL TO BE BONE ARE 
DISCUSSED. THIS PAPER WAS PRESENTED AT THE NATIONAL SOCIETY 
OF COLLEGE TEACHERS OF EDUCATION (FEBRUARY 17, 1966). (HH) 
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APPLICATIONS OF COMPUTSRS TO RliSEAKOH ON iitoTi<uCTj.Oi 

Duncan Hansen 

The potentialities of cozsg)Uter assisted instruction (C.Al) are hoth 
broad and deep in terms of contributing to excellence in the educational 
enterpilse -1 We in the Stanford CAI Project in reading are conEiitted to 
utilizing this technological innovation to pursue a vide range of goals 
and are engaged, eonsecuentiy, in an extensive program of rese£,rch and 
development in CAI and ^*ts relationship to reading and related language 
behaviors .> This paper will report some of the e^eriments that have 
been peiformed in pursuing our objectives. 

The particular studies to be reported have been selected to 
illustrate the hind and nature of questions that, I believe, are typical 
of research and development efforts in the CAI srea<> We share ^th all 
educational investigators the inherent difficulties of studyi.ng the 
C02i5)lexxties of the total teaching^leaming process^ We readily 
acknowledge the aiilti-variate influences of combining automated hard** 
ware, subject-matter considerations, and postulates derived from learn- 
ing and retention theory. Notwithstanding these complexities, our main 
research objective is to explore 'the important variables from these 
three areas in order to optimize the outcomes from the teaching-leara 3 .ag 
situation, and uitijnately, to develop a theory of instruction. KhoifTing 
that large scaled multi -variant e^qperiments based on classical design 
are beyond our resources or capability at this time, we have evolved a 
‘•boot-strap iterative" research strategy which we believe will eventually 
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lead UB to omt main goaa. IJhis strategy ccmsists of jmrsuing questions 
according to their contribution to essential stages in the develojsment 
in a CAI programs. 1?he ejxperiments to be reported represent sf japies from 
these stages and reflect priorities coamon to our project and to most 
CAI projects. 

Existence yaeoreai s. 

The first priority in developing a CAI curriculum consists of 
establishing that reasonable learning outcomes can be obtained uhile 
running under conputer control « One must, ia a sense ^ prove the exis« 
icucc of feasible leanaing outcomes for the given subject«matter objec*» 
tives before searching for optimal setting of the variables that are 
hypothesised to control the desired behavior. In the study to be pre« 
sented, our learning objective ^/as to train initial readsm to pronounce 
sentences with coaventioufil intonation, A coimMn reading behavior for 
beginners is to give "final word str?»ss" to each of the words in a 
sentence (e,ga, reading "That" "Is” "A” "Fan” instead of "That's a fano**)o 
Thus we wish to teach the child to adjust his timing, pitch, ^3d stress 
contours so as to read sentences with intonation patterns coiiasonly found 
in sjieech, ‘Suls learning tssh tahcs on significance when one becomes 
aware that no speech analysis device is a part of our CAI system or is 
even technologically available at this timce We depend upon our initial 
reader to be the speech analyzer ia this e:q)eriEtentel situation. 

We do have available one of the important eatui es of any OAI system, 
namely, the precise conti’ol of the timing of all learning events. The 
virtue and logistic niiisance of a GAI system is the required specific 
cation of aJL3. the time intervals for each of the instructional and 



rcin^orcemea^ even'ts within every problenio In this particular study we 
utiliee the pacing feature of the CAI systea to accelerate the reading 
output of the children and, consequently, cause the children to approx- 
lisate the speech and prosodic features of 3K>n3Sl speech while readi n g o 
Our choice of learning raaterlals facilitated, we believe, the 
attainioent of our learning oh4cctive» Ife isaxltslted the e^ectaasy of 
conventional sentence intonation by selecting high frequency sentence 
con 5 >oneuts such as **It‘s a,” "Thaf's a,** "They can", etcp that are 
utilised coBEonly in the introduction of high freijuency nouns and verbs o 
These hi^ frequency initiating sentential strings were selected froB 
Carterette®8 { 19 ^ 3 ) list of xculti-word units that were uttered by six- 
year-ola children during a fre .2 discussion session. It is to be noted 
that these word strings are pronounced by the children as if they are 
polysyllabic WDrds. In addition, young children’s ixae of these sentence 
initiators is strikingly i^rallel to the use of pivot words by two-year- 
olds as discussed by Srowa and Fraser (1963)^ To each sentence initiator 
we attached a noun or a vexb that the children in this study had pre- 
viously learned to read aloud as a single wordo 

After a number of pilot investigations that focused on the timing 
of the learning events, we found the followiKg e:jq>erlmental procedure 
to be most promising in teinss of achieving our objective o The sequence 
of the procedure is as follows g (1) antlelpation inteyyals a sentence 
appears on a display device and the child is given one and one-half 
seconds \rlth which to attempt an oral reading, (2) ralnfo rc^^ 
intervaJ,s the audio device then plays a reading of the sentence to the 
child, and ( 3) modeling interval;! the child is given 3/^ ^ second 






>4.. -.he rcra'ir.G t?-- setil.r.ue For e>:.*ja iiev) senierice the cycle 

^r, l''2 ^ '■.*■, t,v J i it J*22i ' f.>,' f 'CirtT'”’ t X.i'irjliS* wli” ■.'.IIj.'." !.ii eApSCteci *j<0 ■>61*-' 

f vcj uiiti. r. ii. oi'dcr -rj -i -itiv any .'Iscrercn^ 'iA^fi betveet his .T'-'Crlirig aiid 
the 'aacJ-Jr.v‘s readiri^. Tc--^ ■'caBibiilt.y ques^.-icn dill re?jiaiiac; Mil 
\h intu.aaticrril o-.^hs-riors of initicl readers be irifiuenced by these 

ar. i s^iCfiect-^iBcittcr vcvriaoj.e’?. vhen ruxi isi e z?ori“CCTi'iiti.i'eiit proceiiUio 
un-. 3 er cocipater oonercl? 

Dur'og t^^’clve Becond^grade children, who had 

failed to x*ea-'l the prior :-ear and vere enrolled in a rejnediCv}- reading 
•2las3v were taken throng?! -el>^'/eii trainirtg sessions* the mterials 
eons i.B te'i of four sentonee ixjJ.tia'xirs^ *‘11 is Hy rhat 3 a, 

o,nd Flfty-^five "’X^AiOsyUabic nouns wex'e selected xtois the 

SvIUvr^n. Hesaing Fj:o;grajn Series ^iildren were toeing the 

Builivan msteriais in their resaediai reading clas£-es. Iar?»ing each 
training session the children, worked through 25 of th-CBe sentence 
inifciatxus, In eight the sessions the saa^ initiator was presented 
five or ei.:<. tlKss in sequence so that ons «jigbt he's/e ''It’s a pen, At^s. 
a riia. It’s a rib, It’s a pady C'- caV* -Ik a sequence. Biree of the 

training sessions ufe5» -'7 3, and 11 ) scm^bled the sentence initiators „ 
The oral, reading responses of each chi3.d vere scored by two e.cperienced 
teachers into one of four categories” correct readiag, list intonation 
error, i-ea-liag oitot, and omission er.ror, 

PigUjj’c 1 present's the results iur the anoicipacc'ry mtej'vftj. . Ihe 
nean uumb^')' of list i.nt-onatlooal encr responses syst£?ris.tlca 3 . 3 .y decreases 
ze'C't ' .. 1?he corr’ect proaimciatlons have an upwavd trencf. to«e.rd 
.75 rx an asv.tr;) tote,. The observed drop In correct performance in sessions 
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Figure lo Group Mean Reading Responses During Intonation T^raining 
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4, 8, and 11 is uadoubteoiy due to the mixed nature of the list of sentence 
initiators. Still, it ie to he noted that list intonation errors increased 
only during sesaton 4 and not in sessions 3 and 11« lihe occurrence of 
omission errors \jas practically aero for tlje ej^rimento ^i!he :-?eadins error 
consisted primarily of decoding mistakes such as reading **It*e s man” for 
^t’s a mato'* In our future ¥ovis.i ve plan to delete seatences for uhieh ve 
have evidence that the children have not sufficiently mastered the decoding 
of the slot element. 'Xhese results are qi-iite encouraging to vji especially 
in light of the small amoijnt of training ve provided the children . 

Tze wean res\d.ts for both the anticipation and rwdeliag inteipval 
are presented in fable 1. ffeere is a definite tread toward correct model- 
ing that persists through all eleven training sessions > The type and 
amount of errcore found in the laodellng interval were somewhat surprising 
in that we bid assumed that the Beven-yeer«old children would be able to 
correctly repeat a reading of a fairly short sentence, such as those being 
QB^loyedo 

VTe believe this study establishes the existence of reasonable learning 
in tes^ of our objectives for conventional Intonatlonal behaviors in 
initial reading. We make ao claims that this procedure or set of ssats- 
rleds is in any sense cptiiaal. fhe results are only to be interpreted as 
providing evidence that a pj’oceduj^ of this nature and under computer 
ccMRtroi will provide reasonable learning outcoa>ss^ Secondly, we were also 
encouraged by 'the adjufitment the children uside to the tiHilng features of 
the CAI system. We believe that for certain types of educational problems 
the control over the timing o.r learning events may prove to be a powerful 
variable affecting the learning outcomea. The study also illustrates how 
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the well-developed abilities of children, such as speech recognition ana 
anetlysis . can he used in Bjaay non«contingent learrning situations* And 
lastly, the study is representative of a large nus^er of feasibility in- 
vestigations that we have pursued over the last year and one-half within 
the Stanford CAI leading Project* I would speculate that isoat research 
and development piojects in 0A3! also feel the necessity for pen onaing 
feasibility studies of this nature« 

Operational Besearch o 

Once the OAI system is installed in running reliably^ and appropriate 
learning materials have been prograaomsd, the focus of development shifts 
to the coordination of the progrem with the constraints of the on-going 
school operation* 

In planning a daily program of OAI instruction, one has to consider 
the effects on the classroom teacher and her daily routine* fte routine 
of the school day at the elementary and secondary levels is far more 
rigid than that typically found In higher leve3.si. consecjuentiy, one 
must adjust tibe operational characteristics of dal3,y CAI instinjction to 
smoothly coordinate with other on-going educational activities, and 
still provide an Instructional contribution that will fluppiement or en- 
rich the conventional activities . This study represents the out.con^s 
fxvm furnishing elementary^school students a daily spelling lesson tl»t 
both reviews and teaches the predominant sound-to-letter rules for English 
monosyllabic words* Daily operational activities of this type provide 
the investigator the ad itional dividends of normative data in more than 
sufficient amounts about spelling performance o ®ais norn-ative data will 
furnish a baseline from which more detailed experimentation can be evaluated* 
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The teaching machine nssd ia this study is a coM«ercially available 
teletype? It is connected by private phone lines to tne couiputor located 
in the Stanford CA£ Laboratory? The teletype machine is located in a 
large book si:5>ply closet, Bie children reach this s\Q)ply closet by a 
short walk from their classroom,, The use of this room provides privacy 
for the learner and insulates the rest of the class from the operational 
noise of the teletype? The children have become quite autonomous in 
coming from the classroom one at a time and taking their daily spelling 
lessotto 

As each student takes his turn, the zisachiae prints out ’‘Please type 
yoiir name,” The student types in his nsme^ usually in a bunt**and«peck 
fashion? If i;he name is incorrectly spelled, the machine types out, 

’’This name is not on the student list, please try again?’* A properly 
■entered najue sets the program in operation and the first problem is 
printed out? The mchine is programmed to position itself at the first 
response blank. A prommciation of the word is then given the chili. 

A correct response is rainforced by the appearance of the next problem. 

An incorjrect response is Icated by the word “wrong** and the problem 
is repeated? A second error on the problem is followed by the message 
"wrong, the answer is , „ o," the answer being displayed? The problem 
is then, presented once more to allow for a correction response? An error 
on the third presentation of a word would cause the previous ineissage to 
reappear and the program to go on to the next problem? A ten-second 
limilt per character has been set as a program parameter? If a char** 
acter Is not typed before ten seconds, the machine response follows the 
same pattern for errors except that the v.’ords "Time is up" is substituted 
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for •wrong'* at each stepo Ihls is the sane prograa seq,uence used for 
v'aily nathensatics vorh (Si^^pes, Jeman.; and Groen, 1963)* A scbenata of 
tiN- vithin-problem branching structure can be seen in Figure 2 below# 

^en the lesson is con5>leted, the laachine prints out for the student 
the following information: percentage of correct responses, a listing of 

the vorV. missed, and the total elapsed time in seconds# ^fhis is followed 
by the message **Tear off here * * and the paper is turned up to the 

cutter bar. l!he student tears off and keeps the printed record of his 
day*s worko 

5 Jhe instructional lesson consists c»f the presentation of twentyofive 
monosyllabic worc-s that coafom to regular sound-to-letter xules (Weir, 
1965)0 first en words are presented with ell consonant letters being 
typed except for thi vowels# 15 ie child task is to insert the correct 
vowel letters# The iC words arc then randomized and represented to the 
children for convent ion i 3 . spel 3 ,.ing» The lesson is finished by presenting 
five additiorial words ^jh.’ch conform to the same vowel spelling ro 3 .eo 
Each of these twenty^'five item drills are short enough so that the chilursn 
are able to coarplete them within three to nine minutes. 

In an elementary schocl located five miles fzxjm the Stanford Caucus, 
we have been supplying a da.ly lesson in spelling to thirty®one low- 
ability sixth-grade chllds^^a. The mean reading achievement level of the 
group is t-o 3 yeafB, or approximately two years behind grade level* The 
children also show considerable deficiencies in sj^iling performance # 

For this class of monosyllabic words the children typically miss 
about 50 percent of them when they are presented in a conventional 
classroom testing situation# This level of performance was established 
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Flow Chart Of Program Logic For Teletype Drill Program 
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during a testing prograan carried out in September> 19^5* figure 3 
presents the iaean proportion of correct responses to the three types 
of spelling items, that is vovel insertion, word spelling, and transfer 
T;?ord8. The data covers a ten-session period for this drill worh^ In 
the first nine sessions, instruction was given on 9^ words plus ^5 
transfer words » Session ten eocsisted of a twenty-five word review test, 
the words being a ranaom sesiple from the 9^ instructional words. As can 
be seen, there is a systematic improveisent in mean correct perfonaance. 
The performance is nicely ordered in that vowel insertions are simpler 
than whole word spelling and, in turn, transfer words are the aoet dif- 
ficult of all. It is encouraging to note though, that performance on 
the transfer words is appi^ciahly above the ^0 percent level | the level 

at which the children normally perfomo 

Figure 4 presents latencies for correct and incorrect responses * 

The same ordering of the data tsikes place for latencies as was found for 
mean correct, responding. Interestingly, where items were correctly 
spelled, the mean latency per character is shorter for the single vowel 
insertion than it is for the toi^al word spellings. It would appear that 
the processing time in spelling is not some sickle suEEnation of the time 
to perform each sound (i.e., phoneme) to letter translation. The even 
longer mean latencies on incorrect responses would indicate that even 
more processing is Involved when searching xor an uncextain lettjer» 

Due to the relatively small size of the sample, we have performed 



no systematic attitudinal study of the teachers’ or students’ reactions 
to the CAI program. The teacher of the cioldren has consistently reacted 
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Figure 3 <> Group Means For Spelling Lessons 
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Figure 4^ Mean Latencj.es Per Character For Correct and Incorrect Spelling Responses 
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scans the students* printouts daily and has modified his instructional 
program to hi^i^t those spelling rules that are poorly mastered hy the 
group. More lnrpo3rtantly, the children have continued their positive 
interest in the CAI activity and are observed to apply to the daily lesson 
a level of attention that is \mdistuibed by the many visitox’s who have 
come to viev the operation. 

During the course of operating this CAI system on a daily basis, 
ox\r experience Indicates that OAI can feasibly and effectively coordinate 
with the conventional instructional activities of the classroom teacher 
in significantly increasing the spelling competencies of elementary 
school children. We are still Investigating the nature of tJiis collab- 
oration between the classroom activities and the CAI activities o We 
desire ultimataly to establish an optimal coordimtioa between classroom 



instruction and CAI activities o 
Hypothesis and T esting 

Cnee the CAI system has been thorou^ly integrated within the school 
operation, one can investigate isvstrucUosal variables that are hypothesived 
to control the optimality or the learning outcomes. Xu most tnetsnees 
these hypoTbeses will be related to decisions one has made in order to estab- 
lish an operational basisc These curricular and operational decisions can 
be reformulated in most cases so as to reveal the nature of related under- 
lying learning variables. In this particular study we investigated the 
role of list QUe and its implication for distribution of practice on the 
acquisition of correct spelling behaviors » More simply^ is it better to 
practice speUi'.ig successive parts of a lengthy list of difficult words, or 
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ie it oeztev to practice zhs total iisV? To our Knowledge tHere has been 
no study of this within a spelling context (Horn, i960), ’/be whole-parc 
distribution issue is reviewed for verbal roaterial by Woodworth and Schlos* 
berg and Ausubel ( 1963)0 Suppes (1964) has foramlaied the issue in 

terns of an optiiual distribution rule that follows if a double operator 
linear learning aodel characterizes learrdng and vetentiou pr «cessesv ^e 
rule eat» be stated as follows: If the learning parameter is greater than 

the forgetting parameter for a given list of items, than all items should 
receive a aaxiisUiD distribution as in a whole list procedure in order to 
optimise perfcsranance on a subsequent testo The converse is true if 'fhe 
learning parameter is less than ".he forgetting parametei% la this stxidy 
X predicted that the sixth-grade chiMrea would spell more aceuratel;i' words 
practiced in three part'=‘lists than an equivalent number of words practiced 
in one whole*listc The prediction follows from my asstmiption that the 
forgetting parameter would be greater than the learning x^irsme'cer for these 
particular children when learning to spell difficult woi'ds* 

In addition to the whole-part variable, we decided to evaluate the 
effects of the correctional variable as ir, is manifested ic the previously 
mentioned crdblem**branchi:i 2 structure as presented in Figure 2c The natural 
opposite of t-Ms correctiocal variable would be a feedback condition where 
one indicates incorrect responses and gives the correct answer* without 
opporburu-ty to overtly respond c Coisveutional classroom experiementation 
indicates that corrsctionfxi responses are important to spelling performance 
i^Horn, 1947 and !iyson, I9:?3;<v Therefore, 1 expected the items presented 
under a correctional mode to be more accurately spelled than the non> cor« 
recti ooal words. I had no Insi^^t as xo the possibility o’ an interaction 
between the Independent variables. 
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(the other seven students were d'fOpi>sd from the aaat.yiis c-e-.ause they 
lUiBsed one or more training sessions). IMrty^six pe-.^/syiiabic vords 
that were irmccurateiy spelled fifty percent of the t:.5U'e t>y grade 

children wex’e randcnaly selected from tl^ Iowa Speiiir.g &oale 
For each child l8 of the words were i‘andoi3ly assigned to tbe v?hc..e ^.ist 
and the remaining l8 \mrds randomly assigned to the three tarCr-J sts.. In 
turn half the wrds on each list, were randoml:/ chosen to receive ccrrec-. 
t-ional tjrogramrcingc Each list was then rerandoiaized to avoid se:lal effects, 
P£vrentheticaliy> the coiaputer was a great aid in pei'forminr. the .onai ran- 
domization prccetiures.: 

Each child received six iXTainir^g sessions, three on the whole-Usi and 
one each on the three pari»Iints. A twenty-four hour post-test on r.Ii of \.h^ 
36 words was administered in the classroom at uhe ena of the sxt?oriisenc- 

rotal work time for the two types of '&?eo lelci 4::nsta::t for each 

chxld, (i«ec> the total work zimh- for the whoie-Ust '-ras used to define 
the aession length for the part-lists). Controlling v^ork tiwa jx-.ther than 
item practice seems reasonable fox* an educational aii.j^.rjor in t^iat mos-r 
instructional procedures are specified in fceni»s of fi.xcd time 3 . 1 ; ,er^/a^s 
which are alloeated within the daily routine. *'i'he copdilions of the ti-ain 
ing sessions vrere identical to tk.t of the teletype BxyeXiirg irtc- -ru 'tron 
covered in the prior study :> j'tie s'^jms. 2 ?y s-;atistics were suppreF .--d et vuo 
end of each of the lessocsc and the pri&t-outs of the lessons we 'e r-ot f^iven 
to the children. IVo days prior o the start of toe ci^periiaent., bhe U^ldrea 
were given a 36 ^word test, in 16 of the woeds wtt-e prcwai-iv-d under 

the feedback -ncncorrectional croredcu'e. iUis ge.vs tn-, upp/ 

to aaapv. to th-is C',c-w prosr.aim*l.-S to-.< oS 'Le- ■•dluA.r vote 

stu.ua o. t>... Hhole.:.i=t t,h. t.r..nirr. a.-., tt. .i'hor bsJ - 




started on a part-list* 

Figure 5 presents the results of the training seesions and the post- 
test* It is otvious fron the curves that the part-list noncorrectional 
items were acquired with the greatest faclUty hy the children* An analysis 
of variaaee of the post-test results indicated that the whole-part oain effect 
was statistically significant (P < *05) - noncorrection loain effect was 
statistically insignificant* The first-order interaction of whole-part hy 
correction-noncorarection was statistically significant (P < oCl)* All of 
the individual difference effects were obviously significant * 

The prediction from Suppes model for optimal distribution of i1.^ 
practice vas borne out la that the children did perform sigsificantly better 
on the part-list proeedureo The interaction between the correctional 
variable and the whole-pait variable can be interpret©! in one of two ways. 
First this interactional effect might be attributed to learning factors 
and long-teim memory effects* If the correctional procedure maximizes 
the permanence of a correct spelling in long-term memory^ then one would 
expect a correctional mode to be superior for the whole-list condition, 
and the superiority of the non-correctional mode for t.he ]^rt-list condi- 
tion would be attributed to short-term memory factors that beccoe curative 
when a list is repeated many times within a training session* Or, secondly* 
the effects of the correctional branching structure may have caused the 
children to have a ne^tive or onotlonBl reaction to repeated errors. Under 
the part-list condition, the words are repeated in closer time Inte^rvals 
so that the emotional reaction to the correctional items would be heie^tened 
Bower (196g) reports a similar reaction for college-age subjects in a 
paired-associate situationo At this time we feel we do not have sufficient 
data to decide on either inherpretatlon* Consequently, we are noi? 




ioaayoo Noiiaodoad nv3w 



(0 

Ij 

UJ 

p 



ll. 

o 

0 ? 

z 

o 

t 

H 

liJ 

CL 

lU 

CC 



0 } 

j:3 

O 

-d 

d 

o 

o 

d 

o 

•P 

O 

0 

u 

u 

o 

o 

« 

o 

aJ 

S 

0 

0 

pT4 

!>. 

p 

p 

fV 
0 
' cH 
O 



U 

O 

CQ 

0 

m 

d 

O 

ft 

in 

0 

« 

d 

p 

H 

cH 

0 

ft 

CO 

P 

O 

0 

U 

o 

o 



d 

cd 



Lf\ 

0 ) 



ITO 






14 



re -investigg^ticg the repetition issue in a follow>-up study in which the 
number of withia-prohlera repetitions and the amount of feedback are the 
independent variables. Xhis experiment, thou^, did provide ue with 
valuable ici’onDation as to the broad panimeter values of optimal list Bxze 
for difficult words o As one gains more information on individual children 
as to their aptitudes for liandling ne- ‘ and difficult words, one hopeful3.y 
will be able to make more refined predictions as to what would be the 
appropriate Ust si?.e for given children to practice in a spelling context. 



Ihscussion 

CAI represents one of many sew innovations on the educational 
horizon^ It shares with other innovations a major developmental barriei*. 

After the conceptual aiid t-echnologicel potentiaUtiss have been estabUshed 
by its creators, be their coc.tributions pedagogj^cal, acientific, or engineering 
in nature, the educational channels of communication are filled with rosy 
prophesies of the future if only the total educational structure will 
psrfciciipate in the advantages of this propossilo ‘Ihese published and spoken 
messages stress the pa»acea-like characteristics of the innovation but, 
fail in many iiistaaces to mention the recjuired research and devexOpuent 
stages remirdng before the prophesies can be fulfilled e I would contend 
tJjat educators readily accept the conception? and poGsibii5.tiei3 oi eaeu 
new innovation, but fail to appreciate the substantial conmsitmsnts for 
intricate and unaccustomed new opera tioml orientations, patterns, and 
routines o Far too few are aware of theocfcensive research and development 
activities re<iuirsd before the ‘benefits of an innovation i'^ecome available*. 

It was the Intention of thi.a liGper to illustrate some of the research 



a«d development activities re<iui.red if CAI is to contribute effective-iy zo 
improvements in educational outcomes o Ihe :"hree studies reviewed in > ms 
repo 2 *t represent somjle? froci scsks of rec^uired ret?earciu and developme^'i,. 
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S‘^ageSc 1?he firs'* study pro^rided iosij^t into the ss':;ablishinent of the 
existe.fce of reason’ible ai^ desired learning outcowes ^ O^he second study 
iilumioatea soae of the problems? requirements? and possible outcomes when 
C/iI becomes an integrated ccaiponent of an educational opeiationo The 
third s'iudy presented some of the detailed experimentation that will 
contribute both to theoretical developments and to a more efficient 
educational system® There are? without doubt, many other addivional 
stages in the development and acceptance of a viable innovation like 

CAI. 

j^ny investigators have reported many other types of appropriate and 
necessaiy research activities in the development of CAX, especially those 
that are M^ly relevant to higher educatioUr. We at Stanford are also 
investigating tutorial modes for CAl in seeking alteniatives to the existing 
large group instructional methods® Ultimately? we all share the desire 
for CAI sys vexes that will carry on Socratic dialogues between individual 
students and a field of knowledge® We wish tc 5 >ro^ride each student rd.th 
a store of information from which he can retrieve those parts that will 
se.tisfy his iutellectual needs c We as educational investigators would be 
fascinated to follow the course of this dialogue, moidtoring and gening 
iy.si^ts into each increment in the iear».er*3 conceptual development® 
Unfortunately chese sophisticated ‘^AI systems are only at the exploratory 
level of existence. 

At this time {""AI does have the capabilities for automating the 
clearly specified practice requirements of coxjrses from any level of 
educatiOQc In higher education disciplines like mar.h:^ 2 atics, science? 
foreigxi language, engineering, etc- are iKsuotiful with skills “haw 
require practice in depth. How fortuxiate the pi^tessor or his gradual e 
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student who didn't have to grade this volume of worko little reasarch is 
required to substantiate the benefit r^o students who have their work 
evaluated while they are doing it?, 

Before even this level of aSfplica^ioB becomes a reality, an intensive 
exploration of the new roles, expectancies, and operation patterns 
will be needed. If this effort is forthcoming, the full potentialities 
of €A1 can be achieved. 
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